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(54) information playback apparatus 

(57) An information playback apparatus ia provided, 
which provides a more convenient operation when a 
piece of music or the flka Is switched to another to be 
played continuously and to play a sound which sounds 
natural during the switching manipulation. When a loop- 
in button key (Pin) Is manipulated to be ON, Iho number 
of beats (beat density) BPMreal per unit time of musk: 
or the like being played Is measured, and a time (60/SP- 
Mreal) x Kbpm in proportion to a ratio of the beat density 
BPMreal to a certain beat density Kbpm pre-set by the 
user or the like is computed. Then, audio data, such as 
music, corresponding to a range from a point (tin) at 
which the loop-in button key (Pin) is manipulated to be 
ON to a point (Tout) at which the computed time has 
passed, is stored into a loop data memory (MLOOP). 
Consequently, repetitive playback is performed based 
on audio data stored in the loop data memory (MLOOP) 
at a tempo (the number of beats per unit time) adjusted 
to the certain be at density Kbpm until a loop-off button 
key (Poff) is manipulated to be ON. 
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Description 

BACKGROUND OF THE INVENTION 

^ ■ - • ■ — — — - - - — 

[0001] The present invention relates to an information 
playback apparatus for playing back information record- 
ed in an information recording medium; such as a CD 
(Compact Disc), a DVD (Digita? Versatile Disc), and an 
MD (Mini Disc). 

[0002} The present application claims priority from 
Japanese Application No .2001-37 11 74, the disclosure 
of which is incorporated herein by reference for all pur- 
poses, 

[0003] Conventional, an Information playback appa- 
ratus called an effector furnished with an editing function 
has been known as an information playback apparatus 
for playing back information recorded in an information 
recording medium « such as a CD, a DVD, and an MD. 
When the effector plays music or the like recorded in an 
information recording medium, for example, the effector 
is able to produce sound effects by applying modulation 
in various manners to a sound signal being played back. 
[0004] For instance, the effector is provided with a 
manipulation member called a jog diaf made of a disc- 
shaped rotaiable member. When the user or the like ma* 
nipulates the jog dial to rotate at a desired speed, sound 
effects at a tempo (Beat Per Minute , abbreviated to 
BPM) different from that of the original music or the like 
are produced in response to trie rotational speed. 
[0005] To be more specific, it Is known that by forcedly 
rotating the turntable of an analog record player, on 
which is placed an analog record, such as an LP, at the 
number of revolutions (rotational speed) dffferent from 
the normal number of revolutions while the analog 
record is being played, the moving speed (running 
speed) of ihe stylus with respect to the recording 
grooves of the analog record is changed, thereby pro- 
ducing a sound at a tempo different from a tempo at 
which the original music or the like Is played. The jog 
dial is provided to the conventional Information playback 
apparatus to attain the same phenomenon as with the 
analog record player. 

[0006] The jog dial Is provided as an equivalent to the 
turntable of the analog record player, and when the user 
or the like changes the rotational speed of the jog dial 
by hand, he/she cart produce the same sound effects 
produced when forcedly changing the moving speed of 
the stylus with respect to an analog record . that Is, sound 
effects at a tempo dffferent from that of the original music 
or the like. 

[0007] The effector provided with such an editing 
function Is used in a discotheque, for example. A ma- 
nipulator called a disc jockey <DJ) enhances the stage 
effect by. for example, creating an enjoyable mood for 
those who are enjoying dancing by producing sound ef- 
fects called rap sounds at a tempo different from that of 
the original music as he/she rotationafly manipulates the 
jog dial, 



[0008] incidentally, when the user or the tike "wishes 
to randomly select more than one piece of music or the 
like from those recorded in an information recording me- 
dium to be played continuously using Ihe information 
s play back apparatus called the effector, this music selec- 
tion involves complicated manipulations, which poses a 
problem that continuous playback cannot be realized 
easily. 

[0003] To be more concrete, there may be a case 

10 where the manipulator called the disc jockey wishes to 
randomly select a piece of music which wouki match 
best with the ever-changing atmosphere of the dance 
hail from more than one piece of music recorded In an 
information recording medium. In this case, he/she has 

15 to select a piece of music to be played next when the 
piece of music being played is hearing the end, so that 
the next piece of music selected in advance is started 
to play as soon as the previous piece of music ends. 
[0010] However, it fe» quite complicated to determine 

2» the timing of selecting the next piece of music while the 
previous piece of music is playing or to manipulate the 
effector with precise timing to play the previous piece of 
music and the next piece of music continuously. Thus, 
there Is a problem that he/she may fail in performing 

25 continuous playback if his/her timing of selecting the 
next piece of music is too late and the previous piece of 
musrc has ended by the time he/she selects the next 
piece of music, 

(001 1] in such an event, a sound-cut state is present 
3*> between the previous piece of music and the next piece 
of music, which poses a problem that those who are en- 
joying dancing are turned off by such a stage effect. 
[0012] The manipulator may wish to randomly select 
the next piece of music through continuous playback 
35 while he/she manipulates the aforementioned jog die!. 
This case, in particular, involves further complicated ma- 
nipulations, and raises a problem in terms of conven- 
ience of operation. 

{0013] Some types of conventional information play- 
40 back apparatus is furnished with a "random playback 
function, "by which a plurality of pieces of music which 
have been selected randomly and registered in advance 
are played automatical In succession in the order of 
selection. However, in a case where the manipulator has 
*3 opted to select pieces of music without using the auto- 
matic random playback function or the automatic ran- 
dom playback function is unavailable, for example, 
when the disc jockey selects pieces of music one by one 
by taking the stage effect into consideration, more con- 
£0 venient operation Is needed. 

SUMMARY OF THE INVENTION 

[0014] The present invention is devised In view of the 
fi 5 foregoing problems, and has an object to provide an in- 
formation playback apparatus capable of making oper- 
ations more convenient, for example, when one piece 
of music or the like is switched to *nothor to be played 
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3 epi; 

continuously, and playing a sound which sounds natural 
during the switching manipulations. 
[0015] In order lo achieve the above and other ob- 
jects, an information playback apparatus of the inven- 
tion is an information playback apparatus, including: 
playback device (or playing back information recorded 
In an information recording medium; manipulation da- 
vicefor specifying a start of repetitive playback; and con- 
trol device for. when the manipulation device specifies 
the start of repetitive playback, controlling the playback 
device to repetitive ly play back information in a range 
from a point at which the start is specified to a point at 
which a certain time has passed. 
[001 6 J According to the information playback appara- 
tus of the invention arranged as above, once the start 
of repetitive playback is specified, the information in the 
range from the point at which the start of repetitive play- 
back is specified to the point at which the certain time 
has passed Is played back repetitively. Hence, this ar- 
rangement secures a time for the user or the like to per- 
form a manipulation, for example, to select information, 
such as music, recorded in an Information recording me- 
dium during repetitive playback without any complicated 
manipulation, and further, makes it possible to forests/! 
a problem that playback of the information is terminated 
before playback of the selected information is started. 
(0017] Moreover, il is (he inform all ort following the in- 
formation which has been played back until the start of 
repetitive playback is specified is playedback repetitive' 
ly. Hence, when information, such as music, is played 
repetitively, for example, sounds which sound natural 
are played repetitively. 

[0018] Also, in Order to achieve the above and other 
objects, the information playback apparatus of the in- 
vention further includes: beat-number detecting device 
for detecting the number of beats per unit lime of infor- 
mation being played back by the playback device, 
wherein the control device finds a time in proportion to 
a ratio of the number of beats per unit time measured 
by said beat-number detecting device at a lime when 
said manipulation device specifies the start of repetitive 
playback to a pro-determined certain number of beats, 
and based on the found time, sets the information in the 
range from the point at which the start is specified to the 
point ai which the certain time has passed, so as to 
render said playback device lo perform repetitive play- 
back. 

[0019] According to the information playback appara- 
tus of the Invention arranged as above, when the start 
of repetitive playback is specified, the number of beats 
per unit time of the information being played back at this 
instance Is found, and information lo be played back dur- 
ing repetitive playback is set based on the number of 
beats thus found and the predetermined certain 
number of beats. 

£0020] When the information within the range set 
based on the number of beats per unit time of the infor- 
mation being played back and the certain number of 
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beats is played back in this manner, for example. In a 
case where information* such as music* is played, the 
outnbBr of beats of sounds to n« actually played during 
repetitive playback can be made substantially equal, 

s thereby making il possible to play sounds which sound 
natural, in particular, in a case where information, such 
as music, is played repetitively, sounds which sound 
natural can be played when playback is repeated from 
the first information again following the last information. 

40 £002 1] Also, in order lo achieve the above and other 
objects, the information playback apparatus of the in- 
vention further includes input device for inputting the 
certain number of beats. 

[0022] According to the information playback appara- 
ts tus of tho invention arranged as above, the user or the 
like can perform repetitive playback at the number of 
beats (the number of beats per unit time) he desires, 
and for example, more convenient operation can be 
achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(0023] These and other objects and advantages of the 
present invention will become clear from the following 
?5 description with reference to Ihe accompanying draw- 
ings, wherein: 

Fig. 1 1s a block diagram depicting an arrangement 
of an information playback apparatus of one em- 
3o bodiment of the invention; 

Fig. 2 is a block diagram depicting an arrangement 
of a signal processing unit provided lo th£ fnforma* 
tion playback apparatus of one embodiment of the 
invention; 

35 Figs. 3(a) through 3(d) are views explaining the 
principles of forward playback, reverse playback, 
shuttle playback, and tempo change: 
Fig, 4 Is a view explaining the principle when loop 
p Jay bach is performed based on audio data for loop 

4$ playback ; 

Fig. 5 is a flowchart detailing an operation in loop 
playback; 

Fig. 6 is a flowchart further detailing an operation in 
loop playback; and 
*5 Fig. 7 is a flowchart further detailing an operation in 
loop playback. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

no 

(0024] The following description will describe one em- 
bodiment of an information playback apparatus of the 
invention with reference to the accompanying drawings. 
As a preferred embodiment, an explanation will be given 
55 to an information playback apparatus called an effector 
furnished with an editing function of producing sound ef- 
fects by playing an information recording medium (here- 
inafter, referred to simply as a disc), sucn as a CD and 



•a 



PAGE 1 1/38 1 RCVD AT 6/20/20S6 10:29:27 PM [Eastern Daylight Time] ' SMPTO-EFXRF-1/5 ' DNIS:2738300 1 CSID:17039974517 1 DURATION (mm-ss):16-24 



To: USPTO Page 31 of 57 



2006-06-21 02:29:31 (GMT) 



17039974517 From: Winston Hsu 



EP 1 318 519 A2 



a DVD, and applying signal processing in various man- 
ners to a played back signal. 

[0025] Fig. 1 is a block diagram depicting an arrange 
ment of an information playback apparatus 1 of this em- 
bodiment, which is provided with; a spindle motor 2 for 
rotating a disc DISC at a predetermined linear velocity; 
a pickup 3 for optically reading out information recorded 
in a recording surface of the disc DISC and outputting 
a readout signal Sdt; a driving unit 4 for driving the spin- 
dle motor 2 with c supply of power; a servo circuit 5 for 
servo-controlling the driving unk 4 and the pickup 3; and 
an RF amplifier unit 6. 

{0026} Further, the information playback apparatus 1 
is provided with a signal processing unit 7, an editing 
unit 8, a buffer memory MBF, and a loop data memory 
MLOOP which together form the playback means, plus 
a system controller 9 having a loop playback control unit 
10. an input unit 11 , a display unit 12, a playback speed 
(tempo) adjusting unit 13, a jog dial 14, and a detecting 
unit 15. 

[QQ27] The RF amplifier unit 6 generates playback da- 
ta (hereinafter, referred to as RF data) DRF from the re- 
adout signal Sdt and supplies the same to the signal 
processing unit 7. 

J0028] The servo circuit 5 servo-controls the spindle 
motor 2 through Ihe driving unit 4, and servo-controls 
the pickup 3 as to its position with respect to the record- 
ing surface of the disc DISC to. control the occurrence 
of a tracking error, a focus error* etc, 
[D029] Although It is not shown in the drawing, a car- 
riage unit for moving the pickup 3 back and forth along 
the radius of the disc DISC is provided, and so-called 
random access is achieved by adjusting the position of 
the pickup 3 with respect to an address in the disc DISC 
at a command from the system controller 9, 
{003 oj The system controller 9 is composed of a mi- 
croprocessor (MPU) or the tike furnished with computing 
and controlling functions, and is responsible for the cen- 
tral control on an operation of the an lire information play- 
back apparatus 1 in addition to the aforementioned ser- 
vo-control while controlling the signal processing unit 7 
and the editing unit 8. 

[0031] The signal processing unit 7 is composed of a 
digital signal processor (DSP) furnished with a comput- 
ing function. 

[0032] As shown in a block diagram of Fig. 2, the sig- 
nal processing unit 7 includes a decode portion 7a, a 
beat density measuring portion 7b, and a read/write ad- 
dress control portion 7c, and makes a memory access 
to the buffer memory MBF and the loop data memory 
MLOOP through the read/write address control portion 
7c. 

[0033] The decode portion 7a decodes (he RF data 
DRF supplied from the RF amplifier unit 6 in conformity 
with the standard of CDs and DVDs; Trie decode portion 
7a thus converts the RF data DRF to demodulation data 
(symbol is omitted), then separates and extracts audio 
playback data and control data CNT for controlling 



seamless playback from the demodulation data, and de- 
codas the audio playback data into audio data Dd which 
makes seamless playback possible, in accordance with 
the control contents in the separated and extracted con- 

s trof data cNT for seamless playback. 

[0034] In other words, the control data CNT is the con- 
trol data to achieve seamless playback of the address 
data, data of playback times corresponding to the ad- 
dresses, synchronization data, program ohain Informa- 

io tion (PGCl), etc. pre-recorded in the disc DISC, and In 
accordance with Ihe control data CNT, the decode por- 
tion 7a decodes the audio playback data contained ran- 
domly in the RF data DRF into a stream of continuous 
audio data Dd whrch makes seamless playback possi- 

15 ble. Also, the decode portion 7a supplies the system 
controller 9 with the separated and extracted control da- 
ta CNT, 

[0035] The beat density measuring portion 7b meas- 
ures true beat densHy of music or Ihe like being played 
to in real time from the audio data Dd decoded in the de- 
code portion 7a/Hereln, Ihe beet density means a tem- 
po of music or the like, and is defined as beats (the 
number of beats) per unit time. 

[0036] Herein, the beat density measuring portion 7b 

ss js provided with unill ustraled digital band-pass filter, dig- 
ital comparing circuit, and counting circuit. The beat 
density measuring portion 7b generates audio data Ddl 
enhancing tempo components by allowing the audio da- 
ta Dd which makes seamless playback possible and is 

30 outputted one a Mar another from the decode portion 7a 
to pass through the digital band-pass filler in a prede- 
termined frequency band. Then, it compares the audio 
• data Dd1 with a predetermined threshold using the dig- 
ital comparing circuit, extracts audio data Dd2 at levels 

as higher than the predetermined threshold as the data in- 
dicating the tempo components. Further, it counts the 
number of generations of the audio data Dd2 per unit 
time using the counting circuit, and sets the counted 
number of generations per unit time as the true beat 

40 density (in other words, the number of beats per unit 
time) of music or the like being played. Then, it outputs 
the measurement result as beat density data DBPM to 
be supplied to the system controller 9 together with the 
aforementioned control data CNT, 

46 [0037] In other words, a tempo is the number of beats 
per unit time which determines the melody of music or 
the like, and the beat density measuring portion 7b 
measures a tempo (the number of beats per unit time) 
of music or the like as the beat density by measuring the 

so number of beats per unit time using the digital band- 
pass filter, the digital comparing circuit, and the counting 

circuit. . 

[0038] The true beat density does not indicate a temp 
of e sound after the original tempo of music or the iike 
is changed wfth the tempo adjusting unit 13 or the jog 
dial 14 described below, but H means the beat density 
which Indicates the original tempo of music or the like 
recorded in the disc orsc. 
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[0039] The read/write address control portion 7c con- 
trols data writing and data reading through a memory 
access to the buffer memory MBF and the loop data 
memory MLOOP, which are each composed of a large- 
capacity semiconductor memory, using read/write ad- 
dress control data Qrw and Crw, respectively. 
[Q040] To be more specific, at a command from trie 
system controller 9, the readAvrite address control por- 
tion 7c stores the audio data Dd supplied from the de- 
code portion 7a at the addresses In the buffer memory 
MBF and the bop data memory MLOOP without disturb- 
ing the sequence which makes seamless playback pos- 
sible, and outputs the audio data Dd stored in the buffer 
memory MBF and the loop data memory MLOOP as 
playback audio data Dmb and DLP, respectively. Herein, 
a memory access is controlled so that the playback au- 
dio data Dmb and the playback audio data DLP are not 
supplied to the editing unit 8 simultaneously. 
[0041] Also, when the playback audio data Dmb is 
ouiputled, forward playback, reverse playback, and 
shuttle playback are set by changing the d fraction In 
which the readout addresses in the buffer memory MBF 
are specified using the read/write address control data 
Brw, 

[0042] To be more specific, as shown fn Pig. 3(a) by 

way Of example, when many audio data Dd (indicated 
as Ddi through Ddi+j in the drawing) stored at the ad- 
dresses in the buffer memory MBF in the Sequence 
which makes seamless playback possible, by moving 
the readout addresses specified by the read/write ad- 
dress control data Brw successively from the lower or- 
der address to the higher order address (in the forward 
playback direction in the drawing), audio data Dmb for 
forward playback is output *ed. 

|0043] in the case of reverse playback, by moving the 
readout addresses successively from the higher order 
address to the lower order address (In the reverse play* 
back direction in the drawing), audio data Dmb for re- 
verse playback is oulputted. in the case of shuttle play- 
back by which forward playback and reverse playback 
are performed alternately* the readout addresses am 
moved alternately in the aforementioned forward play- 
back direction and reverse playback direction. 
[0044] Further during forward pfayback, reverse play- 
back, and shuttle playback, the read/write address con- 
trol portion 7c changes a switching time * for succes- 
sively switching the readout addresses with respect to 
the buffer memory MBF according to a control signal 
SPD supplied from the System controller 9. Hence, 
when music or the like Is played, for example, it Is pos- 
sible to play sound effects at a tempo (the number of 
beats per unit time) different from the original tempo of 
the music or the Tike. 

[0045] In other words, the output timing of the individ- 
ual playback audio data Dmb is changed by changing 
the switching time r Tor the Individual readout addresses 
with respect to the buffer memory MBF. 
[0046] For example, when music or the like recorded 
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in the disc DISC is played without changing the tempo 
through forward playback, that is, in the case of playing 
music or the like at the original tempo through forward 
playback, as shown in Fig. 3(b) by way of example, the 

fi switching lime x for the readout addresses is adjusted 
10 (made equal to) the normal switching time xa deter- 
mined by the music or the like, and thus the Output Uming 
for the Individual playback audio data Dmb (Ddi, Ddi+1. 
Ddl+2, and 30 forth) Is set to the normal timing. 

10 [0047] When sound effects are played at a tempo 
slower than the normal tempo determined by the music 
or the like, as shown in Fig. 3(c) by way of example, the 
switching timer ^ for the readout addresses is set monger 
than the normal switching time Ta. Conversely, when 

13 sound effects ana played at a tempo faster than the nor- 
mal tempo, as shown in Fig, 3(d) by way of example, 
the switching time x for tha readout addresses is set 
shorter than the normal Switching time ta. 
[0048) If the switching tlmo irfortho individual readout 

20 addresses with respect to the buffer memory MBF is 
changed in this manner, when a digital-to-analog con- 
verter (not shown) provided in the editing unit 8 applies 
dkjita Mo -analog conversionto the playback audio data 
Dmb, an analog audio signal So which makes ft possible 
to play sound effects 3 1 a tempo different from the orig- 
inal tempo of music or the like is generated. 
[0049] in other words, because the dig ita Mo-analog 
converter performs digital-to-analog conversion based 
on a predetermined sampling cycle, it is possible pro- 

& duce sound effects at a tempo different from that of the 
original music or the like by changing the number of the 
playback audio data Dmb per unit time with respect to 
the sampling cycle, 

[0050] Although it will be described in detail below, the 
35 user or the like can specify playback at a desired tempo 
by manipulating the tempo adjusting unit 13 or the jog 
dial 14. 

[0051] Also, when the user or the like manipulates the 
disc-shaped rolatabte jog dial 14 to rotate in a clockwise 

*o direction, forward playback Is performed for playing 
sound effects at a tempo in response to the rotational 
speed. When the user or the like manipulates the jog 
dial 1 4 to rotate in a counter clockwise direction, reverse 
playback is performed for playing sound effects at a tern- 

49 po in response to the rotational speed. 

[0052] Further, when the user or the like manipulates 
the jog dial 14 back and forth in the clockwise direction 
and in the counter clockwise direction, shuttle playback 
is performed for playing sound effects at tempos in re- 
sponse to the rotational speeds in the respective direc- 
tions. 

[00 S3] The loop data memory MLOOP is provided to 
supply the editing unit a with the playback audio data 
DLP when performing loop playback", which is a ape- 
53 ciai function furnished to the information playback ap- 
paratus 1 of this embodiment. 

[0054] To be more specific, the buffer memory MBF 
is provided to supply the editing unit 8 with the playback 
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audio data Dmb by buffering the audio data Dd decoded 
in the decode portion 7a when norma! forward playback, 
reverse playback or shuttle playback Is performed, On 
the contrary, the loop data memory MLOOP Is provided 
to supply the editing unit B with the playback audio data 
DLP when loop playback is performed in response to an 
ON-manipulatJon of a loop-in button key Pin described 
below by the .user or the like. 

[0055] Upon ON-manipulation of the loop-in button 
key Pin, the loop data memory MLOOP stores more 
than one audio data Dd corresponding to a time range 
from a point (herein af ter, referred to as a "loop-lft-poInO 
tin at which the ON-manipulation te performed to a point 
(hereinafter, referred to as a Toop-out-point) tout at 
which a predetermined time T has passed, and outputs 
later the stored audio data Dcfas the playback audio da- 
ta DLP for loop playback, 

(0056] Although ft wIM be described in detail below, th e 
system controller 9 sets a time (hereinafter, referred to 
as a "toop playback period*) T indicating a period from 
the toop-in-polnt tin to the loop-out-pofnt tout. 
[0057] Also, the read/write address control portion 7c 
transfers the audio data Dd corresponding to a range of 
the loop playback period T as schematically shown in 
Fig. 4 from the buffer memory M£F to the loop data 
memory MLOOP to be stored therein. In other words, 
because the buffer memory MBF buffers many audio da- 
ta Dd which makes seamless playback possible, when 
the loop-in button key Pin is manipulated to be ON. the 
audio data Dd has been already stored in a memory re- 
gion corresponding to a range of the loop playback pe- 
riod T from the loop-in-point tin to the loop-out-point tout. 
Hence, the read/write address control portion 7c trans- 
fers the audio data Dd stored in the memory region cor- 
responding to the region of the loop playback period T 
from the buffer memory MBF lo the loop data memory 
MLOOP to he stored therein, whereby so-called copying 
of data is performed, 

[0056] The read/Write address control portion 7c 
changes the switching time x for the readout addresses 
with respect to the loop data memory MLOOP, In accord- * 
ance with a command from the loop playback control 
unit 10 provided in the system controier 9. 
[0059] For this reason, even when loop playback Is 
performed as the playback audio data DLP is supplied 
to ihe editing untt 8 from the toop data memory MLOOP. . 
a is still possible to play sound effects at a tempo defer- 
ent from the normal tempo of music, for example. 
[0060] Subsequently, the editing unit 0 outputs the an- 
alog audio signal So to sound a speaker by applying dig- 
ital-to-analog conversion to the playback audio data 
Dmb or OLP supplied from the signal processing unit 7 
using the aforementioned digital-to-analog converter, 
and then applying power amplification. Also, in a case 
where the playback audio data Dmb or DLP of the stereo 
system is supplied, the editing unit 5 fsofatea channels 
and outputs the analog audio signal So for each chan- 
nel. 
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10061] Further, the editing unit 8 pre-stores modula- 
tion data. &uch as a sawtooth wave, a rectangular wave, 
a triangular wave, a waveform Imitating a sound of a Jet 
plane, etc, Hence, when the user or the like specifies 

s desired modulation data by manipulating a correspond- 
ing editing key provided to the Input unit 11, modulation 
data is specified by the specification data EFT from the 
system controller 9. Then, the editing unit 8 modulates 
the playback audio data Dmb or DLP with the specified 

re modulation data, and converts the modulated audio da- 
ta Into the analog audio signal So using the digital-to- 
analog converter, so as to be outputted. This arrange- 
ment allows various sound effects to be produced as the 
user or the like desires. 

15 [0062] The input unit 11 is provided with a plurality of 
manipulation keys for the user or the &ke to manipulate 
the information playback apparatus 1. Besides the 
aforementioned loop-in button key Pin and editing keys, 
the Input unit 11 is provided with a loop-off button key 

?o Poff to stop loop playback processing, and manipulation 
keys to specify a start, a atop, or a pause of playback. 
[0003] The display unit 12 Is composed of a display 
element, such as a liquW crystal display, and displays 
on-screen menus for presenting a manipulation method, 
etc. to the user or the like, and an operation status of 
the information playback apparatus 1. 
[0064] The tempo adjusting unit 13 is composed of a 
variable resistor provided with an adjusting knob P. and 
is provided to change and adjust the aforementioned 

so switching time x for the readout addresses with respect 
to the buffer memory MBF. 

(0065] To be more specific, when the user or the like 
adjusts the adjusting knob P of the tempo adjusting unit 
13 to a predetermined reference position, the system 

£5 controller 9 detects a resistance value at the reference 
position, and judges that music or the like should be 
played at the original tempo. Then, rl supplies the control 
signal SPD to the read/write address control portion 7c 
to set the readout timing for the playback audio data 

to Dmb from the buffer memory MBF based on the normal 
switching time -ca corresponding to the detected resist- 
ance value. 

[0066] When the user or the like deviates the adjust- . 
ing knob P from the reference position, music or the like 
is played at a tempo different from the original tempo, 
To be mora specific, the system controller 9 detects a 
difference between the resistance value at the reference 
position and the resistance value at the deviated posi- 
tion, and supplies the control signal SPD to the read/ 

so write address control portion 7c to set the readout timing 
for the playback audio data Dmb from the buffer memory 
M&F based on the switching time z ra) depending on 
the detected difference between the resistance values. 
[0067] As has been described, the tempo adjusting 

59 unit 1 3 makes it possible lo play sound effects at various 
tempos by adjusting the switching time x for the readout 
addressos with respect to the buffer memory MBF, de- 
pending on the adjusted position of the adjusting knob P. 
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[0068] The jog dial 14 is, as described above, a rotat- 
able manipulation member, and is provided to perform 
forward playback, reverse playback, and shuttle play- 
back depending an the rotational direction, and to play 
sound effects at various tempos by adjusting tha afore- 
mentioned switching time t for the readout addresses 
with respect to the buffer memory M8F In response to 
the rotational speed. 

(OOGd] The detecting unit 1 5 is provided with a rotary 
encoder for detecting the rotational speed and the rota- 
tional direction of the jog dial 14, and supplies the de- 
tection result from the rotary encoder to the system con- 
troller 9. 

[0070] Upon receipt of the detection result from the 
detecting unit 15, the system controller 9 directs the 
read/write address control portion 7c to perform forward 
playback, reverse playback, or shuttle playback de- 
ponding on tho rotational direction of the jog dial 14, and 
to set the switching time £ in response to the rotational 
speed of the jog dial 14 using the control signal SPD to 
change the number of playback audio data Omb per unit 
Ume. As a result, sound effects at various tempos can 
be played. 

(0071) Further, the detecting unit 15 is provided with 
a pressure detecting sensor for detecting a pressing 
pressure when the user or the like touches the Jog dial 
14 by hand, and supplies the detection result of a press- 
ing pressure to the system controller 9, 
[0072] To be more specific, a distortion sensing ele- 
ment whose resistance value varies with a pressing 
pressure is provided at the back surface of Ihe jog dial 
14, When the user or the like manipulates the jog dial 
14 to be depressed by tapping the top surface portion 
thereof with a force at or above a predetermined value, 
the pressure detecting sensor supplies the system con- 
troller 9 with a change in Ihe resistance value of the dis- 
tortion sensing element as the detection result of the 
pressing pressure. 

[0073] Upon reception of the detection result of the 
pressing pressure, the system controller 9 counts the 
number of depressing manipulations per unit time, and 
judges that the counted number per unit time Is the tem- 
po of sound effects the user or the like desires. Then, 
the systum controller 9 directs the read/write address 
control portion 7c using the control signal SPO to set the 
switching lime x in response to the depressing speed to 
change the number of playback audio data Ornb per unit 
lime outputled from the buffer memory MBF In order to 
play sound effects at the tempo the user or ihe like de- 
sires. 

[0O74J As has been described, the user or the like ma- 
nipulates the tempo adjusting unit 13 or the Jog dial 14 
when he/she wishes to play sound effects at a tempo 
different from that of the original music or the Bke, 
[0075) The jog dial 14 is used to play sound effects at 
a tempo in response to a rotational speed or a depress- 
ing speed while it is manipulated to rotate or to be de- 
pressed, and therefore, is furnished with a function of 



adjusting a tempo dynamically. On the other hand, the 
tempo adjusting unit 13 is used to play sound effects ut 
a tempo corresponding to the position of the adjusting 
knob P. Hence, even when the adjusting knot? P slays 
5 at rest sound effects can be played continuously at the 
tempo corresponding to the resting position- Therefore, 
the tempo adjusting unit 13 is furnished with a function 
for adjusting a tempo statically. 

[0076] The system controller 9 controls the read/write 

io address control portion 7c to set a basic switching time 
5 depending on the position of the adjusting knob P of 
the tempo adjusting unit 13. and then to change the ba- 
sic switching time x in response to the rotational seed 
or the depressing speed of the jog dial 14. Hence, the 

15 tempo adjusting unit T3 Is provided to set the basic tem- 
po when playing music or the like, and the Jog dial 14 is 
provided to further change a tempo with reference to the 
basic tempo set by the tempo adjusting unit 13. 
[0077] The loop playback control unit 10 is achieved 

z° by running a predetermined system program on the mi- 
cro processor <MPU) provided to the system controller 
9, When the aforementioned loocnn button key Pin is 
manipulated to be ON. it computes the loop playback 
period T from the foop-tn- point tin to ihe loop-out- point 

25 tout, during which loop playback should be performed. 
Further. It controls tf>e signal processing unit 7 to con- 
tinue loop playback with the playback data DIP stored 
in the loop data memory MLOOP until the loop-off button 
key Poff Is manipulated to be ON. 

30 [0073] To give a more detailed description wflh refer- 
ence to Fig. 4. when the loop-fn button key Pin is ma- 
nipulated to be ON. the loop playback control unit 10 
computes the beat density (that is. □ tempo) 8PM real of 
a sound actually being played at the point (that is, the 
loop-in-point) tin at which l5e loop-in button key Pin is 
manipulated to be ON. 

[0079) Herein, Instead of finding the actual beat den- 
sity from the analog audio signal So generated in the 
editing unit 8 and supplied to the speaker or the /ike, the 

40 beat density BPMreai of a sound actually being played 
is computed from Equation (1) below based on the beat 
density data DBPM indicating the true beat density out- 
putted from the beat density measuring portion 7b at the 
point (that la, the loop-in-poinij tin at which the loop-in 

45 button key Pin Is manipulated to be ON. and the switch- 
ing time t for the readout address with respect to tho 
buffer memory MBF set by tho control signal SPD at this 
point tin: 

£ ° BPMreai = DBPM x x (1) 

[0080] In other words, as described above, the swUch- 
ing lime x for the individual readout addresses with re- 
5S spect to the buffer memory MBF is set depending on the 
position of the adjusting knob P provided to the tempo 
adjusting unit 13, or in response to the rotational speed 
or the depressing Speed of the jog dial 14. Hence, the 



y 



PAGE 15/38 ' RCVD AT 6/20/2006 10:29:27 PM [Eastern Daylight Time] * SVR;USPT0-EFXRF-1/5 * DNIS:2738300 ' CSID:17039974517* DURATION (mifr5S):16-24 



To: USPTO Page 35 of 57 



2006-06-21 02:29:31 (GMT) 



17039974517 From: Winston Hsu 



13 ep 1 : 

beat density BPMreal of the sound actually being played 
when the user or the like manipulates the tempo adjust- 
ing unit 13 or the jog dial 14 can ba found by computing 
Equation (1) above. 

[00813 Further, the loop playback control unit 10 com- 
pules the loop playback period T from the loop-in-paint 
tin to the loop-out-point tout by substituting the boat den- 
sity BPMreal into Equation (2) : 

T m (60/BPMreal) x Kbpm (2) 

fOOBZJ In Equation <2) above, a constant - 60* is 60 
seconds, and a coefficient Kbpm is the beat density of 
a sound to be played actu&tty during loop playback 
based on the playback audio data DLP. The user or the 
tikepre-sels the coefficient Kbpm using a corresponding 
manipulation key provided to the input unit 11. 
(00B3] Ha nee, according to Equation (2) above, by 
multiplying the Inverse (that is. 1/BPMreal) of the actu- 
ally measured beat density BPMreal by the pre-set cer- 
tain beat density Kbpm, a ratio (Kbpm/SPMreal) of the 
beat density BPMreal and the beat density Kbpm is 
found, and by multiplying the ratio {KbpmVBPMreaQ by 
Uie constant "60 seconds", the time {loop playback pe- 
riod) T during which loop playback should be performed 
is computed. 

{0064} Having found tho loop playback period T from 
the loop-ln-pornt tin to the tooo-out-point tout, the to op 
playback control unit 10 directs the road/write address 
control portion 7c In the signal processing unit 7 to trans- 
fer mote than One audio data Dd stored in the memory 
region corresponding to the toop playback period T from 
the buffer memory MBF lo the loop data memory 
MLOOP to be otored therein, and then to set the switch- 
ing lime t for the readout addresses with respect to the 
loop data memory MLOOP to a time corresponding to 
the coefficient Kbpm, so that the playback audio data 
Ot-P corresponding to a range of the ioop playback pe- 
riod T is repetitively outputted until the loop-off button 
key Poff is manipulated to be ON. 
[OOflS] Accordingly, the playback audio data DLP is 
supplied successively lo the editing unit & from the toop- 
in -point tin to I he loop- out-pom t lout in sync with the 
switching time t. Further, repetitive processing is per- 
formed, in which when the playback audio data DLP cor- 
responding to the loop-out-point tout has been output* 
ted, the playback audio data DLP is successively out- 
putted from the loop-Jn-point tin again. 
[0056J tn the meantime, loop playback is ended at the 
instant the loop-off button key Poff fe manipulated to be 
ON. 

[0087] For example, when the user or the like sets the 
coefficient Kbpm to "4" Using the corresponding manip- 
ulation key in the input unit 11, "4 beats" is pre-set as 
the beat density of sounds to be played during loop play- 
back, and when he/she sets the coefficient Kbpm to "8," 
*B beats" is pre-set as the beat density of sounds to be 
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played during loop playback. 

[00B8] When the user manipulates the loop-in button 
key Pin to be ON at a given point while music or the like 
recorded in the disc DISC Is playing with the coefficient 
s Kbpm being pre-set to W 4, H for example, if the beat den- 
sity (BPMreal) of a sound actually being played at this 

loop-in-pointtin is 60 beats per minute (SO bprn), for ex- 
ample, then the loop playback control unit 10 sets four 
seconds as the loop playback period T from the loop-in- 
1Q point tin to the loop-out-point tout according to the rela- 
tion In Equation (2) above. 

[0069] Hence. En this case, loop playback is per- 
formed, in which sounds of "4 beats** are repetitively 
played based on more than one playback audio data 
16 OLP corresponding lo the loop playback period T (- 4 
seconds). 

[0090] When the user manipulates the loop-in button 
key Pin to be ON with the coefficient Kbpm being pre- 
set to "a," for example, if the boat density (BPMreal) of 
£0 a sound actually being played at this loop-in-point tin is 
60 beats per minute (60 bprn). for example, then theloop 
playback control unit 10 sets eight seconds as the loop 
playback period T from the loop-in-point tin to the loop- 
ouUpoint tout according to the relation in Equation (2) 
above. 

[00 91] Hence, in this case, loop playback is per- 
formed, in which sounds of "a beats" are repetitively 
played based on more than one playback audio data 
DLP corresponding to the loop playback poriod T (- 8 

30 seconds). 

[0092] Next, the following description will describe 
manipulations for the information playback apparatus 1 
arranged- as above with reference to flowcharts of Figs. 
5 through 7. Herein, an explanation will bo given to loop 

35 playback performed under the control of ihe System con- 
troller 9 when the user or the like manipulates the toop- 
in button key Pin to be ON. 

[0093) Referring to Fig. 5, when the user or the tike 
inserts a desired disc DISC into the information play- 

*Q back apparatus 1 and specifier a start of playback, the 
system controller 9 directs the read/write address con- 
trol portion 7c to make settings so that the audio data 
Dd decoded in the decode portion 7a is supplied to the 
editing unit ft through the buffer memory MBF, while in- 

4$ hibiting a memory access to the loop data memory 
MLOOP (Step S100). Subsequently, normal playback 
processing is started (Step S102). 
[0094] Then, in Step S104. the boat density measur- 
ing portion 7b measures the true beat density BPM of 

50 music or the like being played. 

[0095] Then, in Step SI 06, whether the user or the 
like specifies to end the playback or whether afl tho piec- 
es of music or the like (that is, all the tides) recorded in 
the disc DISC have been played is judged. When it is 

55 judged that neither of these conditions is met, (he proc- 
ess proceeds to Step S10B, and when it is Judged that 
at least one of these conditions is met, the playback 
processing is terminated. 



a 
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[0096] When Ihe process proceeds to Step S10o. 
whether the loop-in button key Pin is manipulated to be 
ON is detected. When it is not manipulated to be ON, 
the process returns to Step S104 and the normal play- 
beck operation is continued, When it is manipulated to 
be ON, the process proceeds to loop* in -point registra- 
tion Interrupt processing performed by the loop playback 
control unit 10 as detailed in Fig, 6. 
[0097] The loop*in-point registration interrupt 
processing of Fig, 6 begins with step S200. in which the 
loop playback control unit 10 detects the address at 
which stored is the playback audio data Dmb being 
played back at the time when the loop-in button key Pin 
is manipulated to be ON, that is, the address in the buffer 
memory MBf corresponding to the loop-in-point tin. 
{009a) Then, in Step S202, whether the true beat den- 
sity has been measured in Step SI 04 described above 
is judged. More specifically, because the beat density 
measuring portion 7b measures the beat density by 
counting the number of beats per certain predetermined 
time, there may be a case that the beat density has not 
been measured if the certain time ha 3 not passed yet. 
Thus, whether the true beat density has been measured 
In Step S104 described above is judged for confirma- 
tion. 

[0099] When the true beat density has been meas- 
ured, the process proceeds to Step 5204; otherwise, the 
process proceeds to Step S206. 
10100] When the process proceeds to Step S204, 
computations of Equations (1) and (2) above ore per- 
formed, so that the beat density BPMreai of a sound ac- 
tually being played at the loop-in-point tin is computed, 
and further, the loop playback period T during which loop 
playback should be performed is computed, and the re- 
adout address in the buffer memory MBF at which 
stored Is the playback audio data Dmb corresponding 
to the loop-out-point tout rs delected, after which the 
process proceeds to Step S208. 
(0101] On the other hand, when the process proceeds 
to Step S206, because the true beat density has not 
been measured, instead of the true beat density, the 
quasi beat density (dummy beat density) registered in 
advance is used for Equations (1) and (2) above, and 
the quasi-beat density SPMreaf at the loop-in-point tin 
is computed. Further, based on the quasi-beat density 
BPMreaf , the loop playback period T during which loop 
playback shoufd be performed is computed and the re- 
adout address in Ihe buffer memory MBF at which 
stored is the playback audio data Dmb corresponding 
to the foop-ouLpoint tout is detected, after which the 
process proceeds to Step S208. 

[0102] In Step S208, more than one playback audio 
data {the playback 3udfo data corresponding to the bop 
playback period T) Dmb stored between two readout ad- 
dresses in the buffer memory MQP respectively corre- 
sponding to the Jocp-in-poinI tin and the toop-out-point 
tout found in Step S204 or S206 described above is 
transferred to the loop data memory MLOOP to be 



stored therein, whereupon the loop-in-point registration 
interrupt processing Is completed. Then, the process 
proceeds to loop playback processing detailed in Fig. 7. 
10103) The loop playback processing detailed in Fig. 

£ 7 begins with Step S300, in which a data output from 
the buffer memory MBF to the editing unit 8 is inhibited, 
and the operation rs switched to a data output from the 
loop data memory MLOOP to the editing unit 0. 
[0104] Then, in Step S30Z, data readout is started 

10 from the playback audio data D LP corresponding to the 
loop-in-point tin to the playback audio data DLP corre- 
sponding to the toop-out-polnt lout stored in the loop da- 
tamemory MLOOP Herein, the readout addresses are 
set in sync with the switching time t corresponding to 

15 the aforementioned coefficient Kbpm. 

(0105] Then, In Step S304, whether the loop-off but- 
ton key Poff is manipulated to be ON is judged to check 
whether there is any command to end loop playback. 
When there is a command to end loop playback, the loop 

to playback processing is terminated, and the process pro- 
ceeds to the processing which begins with Step S100 
of Fig. 5 described above. 

[0100] On the other hand, when there Is no command 
to end loop playback, the process proceeds to Step 
23 S306 to continue loop playback, and further, in Step 
S308. whether the playback audio data DLP up to the 
address corresponding the to op-out- point tout has been 
played Is judged. 

[0107] When the playback audio data OLP up to the 
30 address corresponding the loop-out-point tout has not 
been played yet, the process returns to step S306 to 
continue loop playback. When the playback aud/o data 
DLP up to the address corresponding the loop-out-point 
tout has been played, the process returns to Step S302. 
35 so that the playback audio data DLP at the address cor- 
responding lo the loop-in-point tin is read out again to 
continue loop playback, 

(0108] Loop playback is continued until the loop-oft 
button key Poff is manipulated to be ON in Step S304 

*o described abovo, and whon the loop-off button key Poff 
is manipulated to be ON, the process returns to the 
processing which begins with Step S100 of Fig. 5. 
[0109] In other words, the user or the like selects a 
piece of music or the like lo be played next or replaces 

4£ a disc DISC and selects a desired piece of music or the 
like recorded in the new disc DISC while loop playback 
is performed, and after he/she finishes the foregoing 
manipulation, he/she manipulates the loop-off* button 
key Poff to be ON. In response to this ON-mani potation, 

so the loop playback processing is terminated, and the 
processing which begins with Step Si 00 of Fig, 5 Is 
started again, whereby the selected next piece of music 
Is played continuously. 

[01 10] As has been described, according to the infor- 
55 mation playback apparatus 1 of (his embodiment* the 
playback processing is repeated based on the playback 
audio data DLP corresponding to the certain loop play- 
back period T sin co the loop-In button key Pin is manip- 
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uiaiod to be ON until the loop-off button key Poff is ma- 
nipulated to be ON. This secures a time for the user or 
the tike to select a piece of music or the like to be played 
next, for example, until he/she manipulates the loop-off 
button Key Poff to be ON. 

[0111 \ Because music or the like is played continu- 
ously while loop playback is performed, the problem that 
a sound-cut or the like occurs before the next piece of 
music or the like fs started to play can be eliminated, 
and the user or the like is freed from corn plicated ma- 
nipulations that he/she has to select a piece of music or 
the like to be played next In a hurry. 
[0112] When the loop-in button key Pin is manipulated 
to bo ON, the audio data of music or the like which has 
been played until the ON-msnipulation is stored in the 
loop data memory MLOOP from the address corre- 
sponding to the loop-irt-point tin to the address corre- 
sponding to the loop-out-point tout, and loop playback 
Is performed based on the audio data DLP stored in tho 
loop data memory MLOOP in this manner. Hence, It Is 
possible to provide sounds which sound natural. 
[0113] In other words, when the user or the like 
switches a piece of music or (he like which has been 
played to a different piece of music, and selects a piece 
of music to be played next white the switched piece of 
music Is playing, if the piece of musk: which has been 
played and the piece of music which is playing while the 
selection* is made differ in tempo, it may sound some- 
what unnatural to the user. 

[0114] However, according to the information play- 
back apparatus 1 of this embodiment, a piece of music 
which has been played is played continuously during 
loop playback, and sounds which sound natural to the 
user are thereby played. 

[0115] In regard to the information playback appara- 
tus 1 , ft should be noted that, as has been described 
with reference to Equations (1} and (2) above, the beat 
density BPMreal of music or the Ilk© actuary being 
played at the time whan the loop-in button key Pin Is 
manipulated to be ON is measured, and the loop play- 
back period T corresponding to the pre-set beat density 
Kbpm Is computed based On the actual beat density BP" 
Mreai. so that the loop-in-point tin and the toop-out-pbint 
tout are set to specify the playback audio data DLP to 
be played during loop playback. 

[0116] For this reason, when loop playback is per- 
formed based on the playback audio data DLP thus 
specified, the beat densities of sounds to be actually 
played during loop playback can be substantially homo- 
geneous. That is. tempos of sounds to be aduaBy 
played are substantially constant (in other words, beat 
intervals can be almost equal), thereby making ft possi- 
ble to provide sounds which sound natural at a stabfe 
tempo during loop playback, 

[0117] In particular, as delated In Fig. 7, when the 
playback audio data corresponding to the loop-out-point 
tout has been played In Step 3300 and the process re- 
turns to Step 302 to continue to play the playback audio 



data corresponding to the loop-in-point tin again, tem- 
pos of the sounds can be controlled not to change dis- 
continuous!^ and therefore, sounds which sound natu- 
ral can be provided during loop playback. 

5 [0118] The above embodiment described the infor- 
mation playback apparatus 1 for playing a CD or a DVD. 
However, it goes without saying that the invention can 
be applied to an information playback apparatus for an 
Information recording medium, such as an MP. capable 

*o of recording and playing back information basically in 
accordance with the principle similar to that of the em- 
bodiment above. 

[01 19] According to the information playback appara- 
tus of the invention arranged as above, there is provided 

*s a manipulation means for specifying a start of repetitive 
playback, so that Once the start of repetitive playback is 
specified, the information in the range from the point at 
which the start of repetitive playback is specified to the 
point at which the certaintime has passed is played back 
repetitively. Hence, this arrangement secures a time for 
the user or the like to perform a manipulation, for exam* 
pie, to select information, such as music, recorded in an 
Information recording medium during repetitive pay- 
back without any complicated manipulation, and further. 

25 makes II possible to forestall a problem that playback of 
the information is terminated before playback of the se- 
lected information is started. Moreover, it is the informa- 
tion following the information which has been played 
back until the start of repetitive playback is specified Is 

30 played back repetitively. Hence, when information, such 
as music, is played repetitively, for example, sounds 
which sound natural are played repetitively. 
[0120] According to the information playback appara- 
tus of the invention arranged as above, when the start 

33 of repetitive playback is specified, the number of beats 
per unit time of the information being played back at this 
instance is found, and information to be played back dur- 
ing repetitive playback is set based on the number of 
beats thus found and the p re-determined certain 
number of beats. 

[0121] When the information within the range set 
based on the number of beats per unit time of the infor- 
mation being played back and the certain number of 
beats is played back in this manner, for example, in a 

45 case where information, such as music, is played, the 
number of beats of sounds to be actually played during 
repetitive playback can be made substantially equal, 
thereby making It possible to play sounds which sound 
natural. In particular, in a case where information, such 

so as music, is played repetitively, sounds which sound 
natural can be played when playback Is repeated from 
the first information again following the test information. 
(01 22] Also, since the information playback apparatus 
of the invention further includes input means for tnput- 

sff ting the certa In number of beats, the user or the like can 
per form repetitive playback at the number of beats (tha 
. number of beats per unit time) he desires, and for ex- 
ample, more convenient ope ration can be achteved- 
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[0123] While there has been described what are ai 
present considered to be preferred embodiments of the 
present in ven tie n, it will be understood trial various mod- 
ifications may be made thereto, and rt is intended that 
the appended ctaims cover all such modifications as fail s 
within the true spirit and scope of the invention. 



Claims 

1 , An information playback apparatus (1), comprising: 



10 



playback means for playing back information 
recorded in an information recording medium 
(DISC): '5 
manipulation means (11) for specifying a start 
of repetitive playback; and 
control means (&} for. when the manipulation 
means (11) have specified the start of repetitive 
playback, controlling the playback means to re- 20 
petitivefy play back information in a range from 
a point at which ihe start has been specified to 
a point et which e certain time has passed. 

2. The apparatus (1 ) according to claim 1 . * 5 
further comprising: 

beat- number detecting means (7b) Tor detect- 
ing the number of beats per unit time of infor- 
mation being played back by the playback 
means; 

wherein the control means (9) find a time in pro- 
portion to a ratio of the number of beats per unit 
lime measured by the beat-number delecting 
means (7b) at a time when the manipulation ?s 
means (11) have specified the start of repetitive 
playback to a predetermined certain number of 
beats, and based on the found time, set the In- 
formation in the range from the point at which 
tho start has been specified to the point at *o 
which the certain time has passed, so as to 
render the playback means to perform repeti- 
tive playback. 

3. The apparatus according to claim 2, ** 
further comprising input means (11) for inputting he 
certain number of beats. 



so 



S3 
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FIG.3 (a) 
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FIG.5 



SI 00 



-1 



SI 02 



SI 04 



C START ) 

i 



SET BUFFER MEMORY 



1 



I 



START PLAYBACK 



] 



MEASURE BEAT DENSITY 8PM 



S106 




] 



IS THERE ANY COMMAND TO END 



PLAYBACK ? 
HAVE ALL TITLES BEEN PLAYED 



S108 





YES 



NO 



i 

C END ) 



IS LOOP— IN BUTTON KEY 
MANIPULATED TO BE ON ? 



\yes 



NO 




1 



PROCEED TO LOOP-IN-FOINT 
REGISTRATION INTERRUPT 
PROCESSING 




PAGE 24/38 * RCVDAT 6/20/2006 10:29:27 PM [Eastern Daylight Time] * SVfcUSPT0-EFXRF-K5 • DNIS:2738300 ' CSID:17039974517* DURATION (mm-ss):16-24 



« » 

To: USPTO Page 44 of 57 



2006-06-21 02:29:31 (GMT) 



17039974517 From: Winston Hsu 



EP 1 318 519 A2 



FIG.6 
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FIG.7 
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Summary 



Mechanism of manually setting parameters 

It is known to siari a search run with search run keys. It is disadvantageous here that 
*he user has no quick access to the data storage medium. The object of the invention is 
to improve this access. 

According to the invention, several elements which can be adjusted in a level will be 
rotarily disposed, separated from each other, in order to allow the u$er a research run. 

This invention is especially for DVD, CD-players. 
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